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e Rectangle is inherited/derived from Shape
e Rectangle is subclass/child of Shape
e Shape is the super-class/base-class/parent of Rectangle
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public class Employee {
private int salary;
private Date birthDate;
public void setName (String name) {

// ...

}

public void setNationalID (String 1id) {
// ..

}
public Date getBirthDate () {

return birthDate;

}
public int getSalary () {

return salary;

}

Employee

A
Teacher
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public class Teacher {

// Employee variables & methods Employee
private int salary;
private Date birthDate; 7\
public void setName (String name) { T
//- .. Teacher
; ) {
public void setNationalID (String id) {
//... .
\ Teacher Wi 48>
public Date getBirthDate () { Employee U“MS )'
return birthDate; Q4 . '
public int getSalary () {
return salary; Cawl G sl yhg,y el s ) Lo
}
(" // Teacher variables & methods )

private Course[] courses;
public Course[] getOfferedCourses () {
return courses; o)oo}?saﬁbg
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public class Teacher|extends Employee| {
private Course[] courses;
public Course[] getOfferedCourses () {
return courses;

}
aS o s ool Employee oI5 5l Teacher o5 e

cwl Employee 5 ;5L o555 Teacher o

a0 &l 4 Teacher sl Employee glasis g o 559 @
3,0, laais g v Sy ol aen Teacher o
oS i x5 o,bgs 1) oyl sl pY aS ol ygas @

Teacher t = new Teacher(); : e @
t.setName("Ali");
, int s = t.getSalary();
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class Shape({
int color;
int positionX, positionY;
}
class Circle extends Shape/({
private int radius;
public double getArea () {

return 3.l1l4*radius*radius;

}
}

class Rectangle extends Shape{
private int width, length;

public double getArea () {
return width*length;

}
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Employee

— name : String

— nationalID : String
— salary : int

— birthDate : Date

+ getName () : String
+ setSalary(s:int) :void

JAN
Teacher
- gcourses : Course[0..7*]

+getCourses () :Course[0..*]
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Shape

Rectangle

- length : double
- width : double

Circle

- radius : double

Square
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- length : double
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e A rectangle instance is a Shape instance too
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public class Person ({
( private String name; ] J&o

grivate Long nationalIDg
\

public String getName () {
return name;

}

public void setName (String name) ({
this.name = name;
}
public Long getNationalID() ({
return nationallID;
}
public void setNationallID (Long nationalID) ({
this.nationallID = nationallD;
\ L )
( public void show() { b
System.out.println("Person: name=" + name
+ " ,nationalID=" + nationallD);
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class Student |extends Personk
private String|studentID;
(fpublic void setStuden tring studentID) {)
this.studentlID = studentID;

}
public String getStudentID () {

return studentID; (L8 dzwgd)

Wue gl

}

public void takeCourse (Course course) {

N, y
‘public void show () { 3

System.out.println ("Student: name=" +| getName ()
+ ",nationalID=" +| getNationalID()
+ " ,studentID=" + studentID); oS 5l gbace 31 eolisw!

(Override) o O Gy y25 s

&
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I 3 (S god) <L

Person pl = new Person();

pl.setName ("Ali Alavi");
pl.setNationalID (1498670972L) ;

pl.show() ;

) as (@L@)L&é}) @L@M

(Student st = new Student () ;
Loy suls iy y25 Person

st.setName ("Ali Alavi") ;

st.setNationalID (1498670972L) ;
st. setStudentID ("89072456") ;IRERPHRISIAIT: (s ANPCIINCTY
'st.show() ;

-
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class A { class B extends A {
public int x; public int y;
public int f(){ public int f(){
return X; return y;
¥ }
¥ ¥
A a = new A();
d.X = 1) QWMLI’M&‘ L’:'?ﬁ)}.
B b= new B();
b.X — 2; W@,L}
b.y — 3; 1
System.out.println(a.f());
System.out.println(b.f()); 3
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+ pageMessage() : void — b coga> glacl @

Dictionary

- definitions : Int

+ definitonMessage() : void
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odds iy ya5 oIS 0 oS 015 eoliiul (sgae l padlys o S 5 y0 (215 @
oIS ST 31 i) (Sp b e S5 Sle @

25l 4nsls 3929 pa LS 25 50 el Glon b lds (sgie 0S50 @
iy 00,5 override NS 5 5ol Llais g0 e Mie @
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(aofof) super o3lguds

super.f(),; :Jixe

S o0 (Slo>1 8 ol iy pas WSl o as Fae 15l L

il 4l 092y NS e 50 ) aze ST 0350, @
S = super.name; : ji.e
Sl 1338 550 oS 5l 5l gae G AT oS s gu el SUPET oS L@
Sl 1338 )50 oS e 5l guae G 4SS oo g pas This SSL @
super(name, id); :jli.e

Sgdsse Slgld G il eaisle S5 cnl L @
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super o 9,6 : Jlo

Gt S 5l )8 a8 e iy ya5 5l e oslizul @
et ] 0,5 Override J> o g

class Student extends Person{

public void show() {

[super.show(); ]

System.out.println(",studentID="+studentID),

}
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WIS 31 o jlw g1 8 Jd super & 9,1

class Person{
private String name;
private String nationallD;
public Person(String name, String nationallID) {
this.name = name;
this.nationalID = nationallD;

¥
}

class Student extends Person{
private long studentlID;
public Student(String name, String id, long studentID) {
super(name, id);
this.studentID = studentID;
}
}

z=p
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class Parent{

protected [void f(){ U?.' G&”)’
System.out.println("f() in Parent"); be aalae

sﬁhuqig

¥

} public class Child extends Parent{
public| void f(){
System.out.println("f() in Child");
}

public void a(){ f(); }

public void b(){ this.f(); }

public void c(){ super.f(); }

} Parent parent = new Parent();
o Gy Child child = new Child();
f() in Parent parent.f();
f() in Child child.f();
£() in Child child.a();
£() in Child EMIELDE)S
. f() in Parent child.c();
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class A {

public int a; s% MB;@ aé' @9}5

}

public class B extends A{ 4SS
private int a; . —
SubIic void E({ 5,8 e ok sl Override pgoas -
int a ; )l (gre Lo yiio sl -
is.a = 5, plpp a5 WS 505 )0 plo Sy Gy -
super.a = 6; S )y )5 w4l sla S

a=4,;

System.ocut.println(a) |
System. ocut.println(this.a)
System.@ut.println{super.a);

}

public static void main(String[] args) {
new B() .£() ;

}

}
—_
7
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class Person{
private String name;
private String nationallD;
public Person(String name, String nationalID) {
this.name = name;
this.nationalID = nationallD;

} class Student extends Person{

private long studentID;

public Student(String name, String id, long studentID) {
super(name, id);
this.studentID = studentID;

}
}
Person p = new Person("Ali Alavi", "1290562352") ;
Student s = new Student ("Ali Alavi", "1290562352", 94072456) ;
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public class Parent {
- static int a = A();
static{
a=B();
}
int b = E();,
{

b = F();

}

public Parent () {
b =G();

}
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class Person{
private String name;
private String nationallD;
public Person(String name, String nationalID) {
this.name = name;
this.nationalID = nationallD;

} Implicit super constructor Person() is undefined for default constructor.
} Must define an explicit constructor

class|Student |extends Person{
private Iong studentID;

¥

Person p = new Person("Ali Alavi", "1290562352");
Student s = new Student();
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class Human{

private Heart heart; m i i()n \ “s 1
private Hand leftHand; (CO pOS t ) s - ﬁ
private Hand rightHand;

¥

3,10 0929 (6,500 st ay gl e i SU o 25 @
2iss5 oo (COmposition) cus y bl ;pla ©

(is a ahl, L oglie) has a by, e
class Professor extends Human{ .
private University university; 18 akaly, blie sloJlo o @
private Course[] courses; ./§‘¢x‘)}ﬁisfil%b)s

¥

(code reuse) sume solicwl sl 6,508 by, 1S 5 @

class Car extends Object{

private Engine engine; Cilyg BB gl pY S 5 a5 e
private Tyre[] tyres;
}

thasal cul 3,18 @ aal, ( WM g0 o ©

§

g / jm (e Ul ozl aliakbary@asta.ir =iy m




public class Sorting {
public List sort(List list) { Jb’a
// sort implementation
return list;

}

} [class DynamicDataSet extends Sorting {
// DynamicDataSet implementation

} : 589 4ol yo @

sals 1,3 Sorting (M ) %5, 1, DynamicDataSet s I,L e

aS oolinwl DynamicDataSet S o s5locs o SUIS! 5l wilgn 5 @

¢L5>|)Ja oL..Ma‘ O

Cews Sorting S DynamicDatSet ,o .cons 1,8, 18 @ alayl, oS g0 opn ©

class DynamicDataSet{ S 5. ‘e
private Sorting sorting = new Sorting(); ol SN TD

ITeee 5 3 DynamicDataSet S o Sorting w5l oo @
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int f(){return 2;} S oolaiwl B S ,o g aited piae Glojen oyl acn @

int f(int a){return a;} .

: (0,5 o) Override e
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Nghso g9y @ L &S Jlrpogs @
Metadata) colsl,s 51 IS @
A2 oo by S L e S0l ye sy @
3,185 o 53U T 6zl b oS 055 53 @
@Override : i ®
RV [PSRCONE W FVS 5 Y VI
a5 o Override I, (ol il 5l ot res e (pl a5 S oo gyl @
a3 oo 7y hlslS slas (osSs Override 1) [l s )g0 aie (Jowjoay ST @

é. I/’ jm (e SUlos ezl aliakbary@asta.ir =sdls 0




@Override sl » Jbo

P olitil 4 S1od o ax @
class Animal {
public void talk();

} L s tostring |, toSrting e
class Dog extends Animal{

rivate String name; fo2o,S o0 b Talk |, talk
|@Override |

Dog " iy a3

public String toString() ({ i s talk gl ple el @
, return name; puid S oo
@Override S5 @Override ¢ Ka il @

pubIic void talk() { e e sloal ol
System.out.printh("Hopl");T*ﬁf yobal (pl B o )S o

\ J 55 o0 ol Jlals’ slas S @
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518w o Superclass oIS slaais 51 S plas®

(3,90 i) Saxwn les1,8 L Subclass

public class Superclass{

: > ®
private void a(){} e Tl
void b(int a){} c\.lgLE;é:dgCLgL(bALo’
protected void c(String a){} ’
public void d(int a, int b){} JUCSI A BY: IRV

) public class Subclass { o] S b s e
public void g(){
oW g 2 &S (bbb 40
} asl (package) s SO o
¥

b
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class Superclass{

private void f(){ System.out.println("1"); }

void f(int a){ System.out.println("2"); }

protected void f(String a){ System.out.println("3"); }
public void f(int a, int b){ System.out.println("4"); }
}

public class Subclass extends Superclass{

public void f(){ System.out.println("5"); }

protected void f(String a){ System.out.println("6"); }
public void f(int a, int b){ System.out.println("7"); }

Sowmd ) sl g aabid 1 Sy 2 294

Subclass s = new Subclass(); Superclass t = new Superclass();
s.f(); t.f(1); 2

s.f(1); t.f(1,2); 4

s.f("1"); t.f("1"); '3

s.f(1,2);
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Java How to Program (Deitel & Deitel)
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Pl 9- Object-Oriented Programming:
Y - Inheritance
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_TENTH EDITION
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e Object
e Person (name, phoneNumber)
e Student (average, entranceYear)
e GraduateStudent (thesisTitle, supervisor)

e Instructor (rank, supervisedStudents)
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® Favor (prefer) composition over inheritance

7
F

-
.:\-. _—
2; jm Gt Ul ezl aliakbary@asta.ir =g m



N



o ple




W JWETPET T Y
=

o oolel &1l adgl adens VWAE/YIYE R
o a8lol (1S & alal)) cuS 5 ggoge IARAAVASS B
odd JElie (5w jaiz ggoge 4 (2l 3l la WS g laaie iy AR AVASZ \.Y.-

T/
2;- jm (e Ul ozl aliakbary@asta.ir =iy Q



